Regulation of growth hormone (GH) secretion by GH-releasing factor, somatostatin, and insulin-like growth factor I in ovine fetal and neonatal pituitary cells in vitro.
Serum GH concentrations in the ovine fetus are much higher than those in the neonate, and the maximal GH response induced by GRF is 5-fold greater in the fetus than in the neonate. To clarify these in vivo observations further, we studied the effects of GRF, somatostatin (SRIF), and insulin-like growth factor I (IGF-I) on primary cultures of fetal and neonatal ovine pituitary cells. GH secretion from fetal ovine pituitary cells increased from 148 +/- 34 to 950 +/- 130 ng/10(5) cells.3 h in response to 1 nM GRF, whereas GH secretion from neonatal pituitary cells rose from 113 +/- 26 to 1221 +/- 129 ng/10(5) cells.3 h, a significantly greater response (P less than 0.001). This greater GRF-induced GH response in neonatal than fetal cells differs from the response in vivo and suggests that the increased in vivo response in the fetus is not due to inherently increased sensitivity of pituitary cells to GRF. SRIF (10 nM) decreased maximal GRF-induced GH secretion by 37 +/- 3% in fetal cells compared with 59 +/- 8% in neonatal cells (P less than 0.01). This may explain in part the decreased in vivo sensitivity to SRIF in the ovine fetus compared to that in the neonatal lamb. In fetal pituitary cells, 10 nM GRF increased ovine (o) GH mRNA from 100 +/- 14% to 145 +/- 40%, SRIF decreased oGH mRNA to 84 +/- 3%, and GRF and SRIF in combination increased fetal oGH mRNA to 126 +/- 24%. Values in neonatal pituitary cell cultures were similar (control, 100 +/- 17%; GRF, 132 +/- 6%, SRIF, 85 +/- 15%; GRF plus SRIF, 105 +/- 26%). Pretreating fetal cells with 100 nM IGF-I for 3 days reduced GRF-stimulated GH secretion from 1049 +/- 38 to 232 +/- 8 ng/10(5) cells.3 h (P less than 0.001). Similarly, IGF-I pretreatment of neonatal cells reduced GRF-stimulated GH secretion from 810 +/- 18 to 419 +/- 16 ng/10(5) cells.3 h (P less than 0.001). The mean secreted IGF-I was 0.58 U/ml (36 nM) in culture medium from neonatal cells and was unchanged by incubation for 3 days with 5 micrograms/ml hGH. Secreted IGF-I in medium from fetal cells was 0.87 U/ml (54 nM) without GH and 0.81 U/ml (51 nM) after incubation with human GH. IGF-I mRNA was present in neonatal pituitary and brain.(ABSTRACT TRUNCATED AT 400 WORDS)